小胞内ATP放出の障害がグルコース代謝に影響を及ぼし、インスリン感受性を上昇させる by 坂本, 昌平 & Sakamoto, Shohei
 
 
 1 
Supplementary Information 
 
 
Impairment of vesicular ATP release affects glucose metabolism and 
increases insulin sensitivity 
 
 
Shohei Sakamoto1, Takaaki Miyaji2, Miki Hiasa3, Reiko Ichikawa4, Akira 
Uematsu4, Ken Iwatsuki4, Atsushi Shibata1, Hisayuki Uneyama4, Ryoichi 
Takayanagi1, Akitsugu Yamamoto5, Hiroshi Omote3, Masatoshi Nomura1*, 
Yoshinori Moriyama2,3,* 
1Department of Medicine and Bioregulatory Science, Graduate School of Medical 
Sciences, Kyushu University, Fukuoka 812-8582, JAPAN, 2Advanced Research 
Science Center, Okayama University, Okayama 700-8530, JAPAN, 3Department of 
Membrane Biochemistry, Okayama University Graduate School of Medicine, Dentistry 
and Pharmaceutical Sciences, Okayama 700-8530, JAPAN, 4Institute for Innovation, 
Ajinomoto Co., Inc. Kawasaki 210-5893, JAPAN, 5Faculty of Bioscience, Nagahama 
Institute of Bio-science and Technology, Nagahama 526-0829, JAPAN. 
 
*Correspondence and reprint requests should be addressed to M. N. (E-mail: 
nomura@med.kyushu-u.ac.jp) or Y. M. (E-mail: moriyama@pharm.okayama-u.ac.jp). 
 
 
 2 
 
 
 
 
 
Figure S1.  Physiological measurements on Vnut-/- mice. 
(A) Weight gains of wild type (WT) and Vnut-/- (KO) mice.  (B) Food and water intake 
were measured for WT (open bar, n = 6) and KO (filled bar, n = 4) mice at 8 weeks of 
age.  Locomotor activity was measured for WT (open bar, n = 6) and KO (filled bar, n 
= 5) mice at 8 weeks of age.  (C) Indirect calorimetry measurements of O2 
consumption and CO2 production.  Resulting VO2, CO2 and RER values were 
determined for WT (open bar, n = 7) and KO (filled bar, n = 5) mice at 8 weeks of age.  
Error bars represent mean ± S.E.  
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Figure S2.  Behavior-based test in Vnut-/- mice. 
(A) and (B) Open field test (A) and plus maze test (B) in wild type (WT, open bar, 
n=11) and Vnut-/- mice (KO, filled bar, n=10).  Error bars represent mean ± S.E. 
 
 
 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S3.  Southern blotting analyses of genomic DNA. 
  Southern blotting analyses of genomic DNA from neomycin-resistant ES cell clones. 
The targeted allele yielded a 10.3-kb band using the 5´ probe (left panel) and a 7.6-kb 
band using the 3´ probe (right panel).
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Figure S4.  PCR amplification of genomic DNA. 
  PCR amplification of genomic DNA from the tails of wild-type (WT) and 
homozygous Vnut-/- (KO) mice. A 217 bp band was amplified from the wild-type allele 
and a 314 bp band was amplified from the recombinant allele. 
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Figure S5A.  Western blot analysis of crude brain synaptic vesicles. 
  Crude brain synaptic vesicles (30 µg) were prepared from WT and KO mice and 
analyzed by western blot with the indicated antibodies. Arrowheads indicate position of 
vesicular neurotransmitter transporters.  
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Figure S5B.  Western blot analysis of crude brain synaptic vesicles. 
  Crude brain synaptic vesicles (30 µg) were prepared from WT and KO mice and 
analyzed by Western blot with the indicated antibodies. Arrowheads indicate position of 
synaptic vesicle proteins. 
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Figure S6.  Western blot analysis of adrenal chromaffin membrane vesicles. 
   Adrenal chromaffin membrane vesicles (5 µg) were prepared from WT and KO 
mice and analyzed by western blot with the indicated antibodies.    
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Figure S7.  Localization of VNUT in islets. 
   Sections of pancreas were double immunostained with antibodies against VNUT 
and insulin, VNUT and glucagon (marker of α−cells) and VNUT and somatostatin 
(marker of δ-cells), and observed by confocal laser microscopy. Dotted areas in 
Figure 3B were enlarged.  Merged pictures are also shown to the right.    
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Figure S8.  Western blot analysis of liver homogenates. 
   Liver homogenates (20 µg protein) were prepared from wild-type (WT) and Vnut-/- 
(KO) mice and analyzed by western blot with anti-Akt (left panel) and anti-pAkt (right 
panel) antibodies.   
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Figure S9.  Phosphorylation of Akt in skeletal muscle. 
(A) Western blot analyses of skeletal msucle homogenates (20 µg protein) from 
wild-type (WT, open bar, n=6) and Vnut-/- (KO, filled bar, n=6) mice using antibodies 
against Akt and pAkt (lower panel). The results of quantitative analysis are shown in 
the upper panel. (B) Full length images of western blots with anti-Akt (left panel) and 
 
 
 12 
anti-pAkt (right panel) antibodies.   
